Introduction
Our knowledge of the desmid flora of Central Europe is still not satisfactory, although the algological investigation in these countries has a long tradition (cf. Krieger 1933 Krieger , 1935 Krieger , 1937a Krieger ,b, 1939 Lhotský et al. 1974; Růžička 1977 Růžička , 1981 Lenzenweger 1996 Lenzenweger , 1997 Lenzenweger , 1999 Lenzenweger , 2003 . The present short communication confirms this statement.
During algological studies, the second author collected and documented with micrographs several interesting desmidiacean taxa, and the first author, a desmidiologist, made a correct determination and thorough taxonomical analyses. The result of this cooperation is eight first records of desmids for the relevant countries, i.e. six taxa for Slovakia (cf. Hindák & Hindáková 1998) , and one species for Poland and Austria. Following just recently made taxonomical revision, one new combination is proposed: Pachyphorium canadense (Irénée-Marie) G. H. Tomaszewicz et Hindák, stat. et comb. nova .
Material and methods
The investigated localities have different ecological characteristics. In the eutrophic plankton of the Morava River near Bratislava two desmid taxa were recognised (Closterium limneticum var. fallax and Staurastrum bloklandiae), and two other taxa in eutrophic sand gravel pit lakes in Western Slovakia (Euastrum sublobatum, morpha and Pachyphorium canadense). In the littoral of peat lakes two interesting species were found: Spirotaenia bacillaris in the peat bog Kuźniczek near Poznań, Poland, and Cosmarium simplicius from the mountain lake Štrbské pleso, the High Tatras, Slovakia. From Lake Sulmsee, Steiermark, Austria, Cosmarium geminatum and from a small fountain at the campus of the Slovak Academy of Sciences in Bratislava Tortitaenia bahusiensis were determined.
A Leitz Diaplan microscope equipped with a Wild Photoautomat MPS 45 was used for the LM investigation. The micrographs and some material are stored at the Institute of Botany of the Slovak Academy of Sciences in Bratislava, Slovakia.
Results and discussion
Spirotaenia bacillaris Lütkemüller 1903 (Fig. 1 ) Cells fusiform -cylindrical, tapering in the polar region, apices rounded. Chloroplast parietal, wide, spirally twisted, compressed at the ends with a brown cap and two red granules next to each other. Dimensions: lg. 35 µm, br. 4.5 µm, lg. : br. 7.8.
It differs in size and shape from Spirotaenia kirchneri var. erythropunctata (Lagerheim) W. Krieger (1933) , which also has two red granules. The cells of the latter variety are slightly smaller, broadly fusiform and strongly acute at the apex. Occurrence: a peat bog Kuźniczek near Poznań, Western Poland (Sept. 13, 2004) .
It has only been recorded by Lütkemüller (1903) in sphagnum peat bogs in Bohemia (Czech Republic) and Austria. This is the first record of the species from Poland. Cells elliptical, with tapering to rounded apices. Chloroplast axial, with two pyrenoids and a disc-like cap at the ends. Ridges widely spirally twisted. Dimensions: lg. 28-34 µm, br. 9.5-11 µm, lg. : br. 2.9-3.2. Occurrence: on walls of a small fountain at the campus of the Slovak Academy of Sciences, Patrónka, Bratislava, Western Slovakia (Aug. 8, 2000) . The species is rare throughout the world. It has only been recorded from Europe and North America. It was found for the first time in small water pits in Sweden by Nordstedt in 1894 (cited after Lütkemüller 1895a). Rieth (1982) encountered some specimens in a shallow puddle of water in a lawn. Coesel (1998) also reported the occurrence of this species from the Netherlands. According to the above author it is an aerophytic and benthic species associated with acidic (below pH 6.5) oligotrophic habitats. This is the first record of the species in Slovakia.
The name Tortitaenia was introduced by Brook (1998) to replace the old name Polytaenia. The name Polytaenia Brook 1997 is a later homonym of Polytaenia A. P. de Candolle 1830. The name had previously and validly been published for a genus of flowering plants, and was therefore unavailable.
Closterium limneticum Lemmermann var. fallax Růžič-ka 1962 (Figs 3, 4) Cells slender, straight in the midregion, incurved in the apical region and tapering gradually; apex very narrow, rounded. Chloroplasts with 5-9 pyrenoids, terminal vacuole with 1 granule. Dimensions: lg. 210-215 µm, br. 8-11 µm, ap. ∼ 2 µm, lg. : br. 19.7-26.8.
The cells of this variety are wider (over 7.5 µm) and relatively shorter than those of the typical variety. Occurrence: in the plankton of the Morava River at Devín, Bratislava, Western Slovakia, in autumn (Oct. 6, 2000) .
This variety reported by Lenzenweger (2003) has been found in neutral and alkaline moderately eutrophic waters. It also occurs in the littoral zone of ponds and lakes as well as in old river corridors, forest and meadow drainage channels. The taxon is rare in Central Europe. This is the first record of the variety in Slovakia.
Closterium limneticum is sometimes confused with Cl. gracile de Brébisson ex Ralfs. Some authors regard the two species as synonyms, e.g. W. et G.S. West (1904) , Krieger (1935) , and Kosinskaja (1960) . Their cells are very similar in shape. They can be distinguished from each other by the shape of the apices. The cells of Cl. limneticum have very narrow, rounded apices, whereas those of Cl. gracile are roundedtruncate, or rarely rounded with an end pore or thickening. The two species occupy different habitats. Cl. gracile is a benthic species associated with acidic, oligomesotrophic waters, whereas Cl. limneticum is known to occur in neutral -alkaline eutrophic waters. Růžička (1977) reported the occurrence of this species within a pH range of 7.0-8.5-(9.8).
Euastrum sublobatum de Brébisson in Ralfs 1848, morpha (Figs 5, 6) Cells small, rectangular; sinus narrow, slightly open. Polar lobe broad, angles broadly rounded, apical margin flattened, retuse at the middle, shallow sinus between the lateral lobules and the polar lobe; lateral lobes entire, broadly rounded. Cells united as very short pseudofilaments composed of two or four cells. Two and threecelled individuals were also reported by W. & G.S. West (1905, Pl. 40: 19) , Prescott et al. (1977, Pl. 62: 6) . Dimensions: lg. 15-19 µm, br. 11-13 µm, pol. lob. 10-11 µm, isth. 5-7 µm, lg. : br. 1.3-1.5. Occurrence: in littoral of a sand -pit lake at Plavecký Štvrtok, Western Slovakia, in late winter (March 1, 2002) . Hirano (1960) , Kosinskaja (1960) and Růžička (1981) recognized the species as being acidophilic. It is usually found in acidic waters, rarely in moderately acidic habitats (pH 4-6.7). However, pH of the investigated sand lake in this area is slightly alkaline. Sometimes the species occurs among mosses. It is rarely encountered in Central Europe.
Cosmarium geminatum Lundell 1871 (Fig. 7) Cells small, subquadrate, median constriction deep, sinus acute -angled and opening outwardly. Semicells elliptic -oblong, apex slightly flattened, margins granulate -dentate. Dimensions: lg. 19 µm, br. 20 µm, isth. 6 µm, lg. : br. 0.95.
Occurrence: in plankton of Lake Sulmsee, Steiermark, Austria, in summer (July 19, 1999) . Croasdale & Flint (1988) and Coesel (1998) reported it to be a benthic, subaerial species that inhabits acidic or neutral oligotrophic and mesotrophic habitats. Occurrence: in the mountain lake Štrbské pleso, the High Tatras, Northern Slovakia, in autumn (Nov. 25, 2004) .
The shape of the specimens agrees with the drawings of the species reproduced in Coesel (1991, Pl. 11: 3) . The appearance and dimensions of the specimens correspond to those of Cosmarium elegantissimum Lundell fo. minor W. et G.S. West. The two taxa are distinguished from each other mainly by the pattern of the cell wall ornamentation. C. simplicius is furnished with rounded or slightly elongated granules, whereas the cell wall of C. elegantissimum fo. minor is covered with emarginate verrucae.
The species has a relatively wide ecological amplitude. Coesel (1998) and Lenzenweger (2003) revealed that this species occurred in atmophytic habitats, where it thrived in a thin film of water in wet, terrestrial and benthic environments. It is associated with acidic and neutral, nutrient-poor or moderately rich habitats.
Pachyphorium canadense (Irénée-Marie) G. H. Tomaszewicz et Hindák, stat. et comb. nova (Fig. 8) Basionym: Cosmarium angulare Johnson var. canadense Irénée-Marie 1938, p. 179, Pl. 23, Fig. 5; Pl. 24, Fig. 4 . Cells medium-sized, subhexagonal, lateral margins straight, apex truncated; sinus deep, slightly inflated, linear. Semicells hexagonal, margins divergent in the lower sections, in the upper convergent; basal angles with a very small papillate thickening of the cell wall that closes the sinus. Dimensions: lg. 28-35 µm, br. 25-28 µm, isth. 6-7 µm, lg. : br. 1.1-1.2. Occurrence: in a gravel pit lake at Číčov, Southern Slovakia (July 18, 2002) .
The dimensions and shape of the specimens agree well with Irénée-Marie's (1938) diagnosis and illustrations of the taxon. The variety is considered rare throughout the world. It has only been reported from Canada and the USA. We suggest transferring the above variety to the genus Pachyphorium, which was originally described by Palamar-Mordvintseva in 1981. This genus was separated from the genus Cosmarium, from which it differs in having cell wall thickening at the lower angles of the semicells.
According to Article 33.3 of the ICBN (Greuter et al. 2000) , the genus name Pachyphorium was not validly published by Palamar-Mordvintseva (1981) . The author did not provide complete data for the nomenclatural type of the new genus -Pachyphorium woronichinii, but only mentioned the author and date of publication of the basionym -Cosmarium woronichinii Kossinsk. (1936) . In 1982 Palamar-Mordvintseva validated the name by giving a full and direct reference to the place of valid publication of the basionym, with page, plate and figure reference (see page 584). Coesel et Joosten 1996 (Fig. 12 ) Cells with four diverging, robustly dentated processes terminating in two stout divergent spines. Semicells subtriangular, at the apex two marginal dents; sinus a notch, opening widely. Dimensions: lg. spr. 16 µm, lg. cpr. 30 µm, br. cpr. 40 µm, isth. 6 µm, lg. cpr. : br. cpr. 0.75. Occurrence: in the plankton of the Morava River at Vysoká, Western Slovakia (Aug. 8,1995) .
Staurastrum bloklandiae
The species was recently described by Coesel & Joosten (1996, pp. 9-12, Figs 1-6) . It was recorded for the first time in a eutrophic pond near Wageningen, The Netherlands. The taxon was also found in the Sologne region of France. It is a typical planktonic species that prefers more or less alkaline, eutrophic waters. The species is new to the phycoflora of Slovakia.
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